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. 13 The important solvent parameters, namely, dielectric constant (ε), donor number (DN), acceptor number (AN), polarity and viscosity, are listed in Table 1 for the five aprotic organic solvents chosen for this study 1, 2 . All the standard potential values of Bis-CoQ 0 1 and 2 are listed in Table S2 and S3, where the standard potential separation ΔE 1/2 between adjacent two peaks is also listed. (3/4,V) . 
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Electrochemical Peak Fitting Method
Simulations were made out using the autonomous software, which can be used to digitally simulate the common peak fitting experiments. We used our previous reported method 3 to obtain all the simulated reduction potentials of Bis-CoQ 0 1 and Bis-CoQ 0 2 (Table S6 and Table S8 ).
Theoretical Computations
Density functional theory (DFT) was carried out using the Gaussian 09 software. Geometries of all species of Bis-CoQ o 1 and Bis-CoQ o 2 in the redox processes were optimized at the b3lyp/6-311++g (d, p) lever of theory, and the nature of each stationary point was established by b3lyp/6-311++g (d, p) frequency calculations. To calculate the Gibbs free energy of every species in solvent, polarizable continuum model (PCM) was used to describe the solvent and the interaction between solvents and solutes.
The reduction potentials of Bis-CoQ 0 1 and Bis-CoQ 0 2 were calculated using the thermodynamic cycles shown in Scheme 1 4 .
Scheme 1. Thermodynamic cycles of reduction processes for Bis-CoQ 0 .
The reduction potentials of Bis-CoQ 0 can be gained from the change in Gibbs free energy of the
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reduction processes, as shown in equation 1:
Where n is the number of electrons transferred and F is the Faraday constant.
As shown in Scheme 2, ΔG of the reduction processes can be calculated from below equation 2:
Where ΔG(g), calculated using equation 3, is the change of Gibbs free energy of reduction processes in Table 2 . Atomic coordinates ( x 10 4 ) and equivalent isotropic displacement parameters (Å 2 x 10 3 )
for Bis-CoQ 0 1. U(eq) is defined as one third of the trace of the orthogonalized U ij tensor.
O (1) 2027 (1) 251 (4) 4252 (1) 51 (1) O (2) 1341 (1) 180 (5) 4882 (1) 57 (1) O (3) 1748 (1) 4047 (4) 2585 (1) 51 (1) O (4) 793 (1) 7040 (4) 1922 (1) 59 (1) C (1) 2441 (1) -48(6) 3962 (2) 52 (1) C (2) 1575 (1) 1917 (5) 3761 (1) 40 (1) C (3) 1422 (1) 3598 (5) 2990 (1) 41 (1) C (4) 904 (1) 5325 (5) 2576 (2) 42 (1) C (5) 523 (1) 5039 (5) 2982 (2) 39 (1) C(9) 0 6841(7) 2500 48 (1) C (7) 1209 (1) 1742 (5) 4194 (1) 40 (1) C (6) 682 (1) 3460 (5) 3773 (1) 38 (1) C (8) 362 (1) 3274 (6) 4298 (2) 46 (1) C (10) 1548 (1) 2738 (7) 1670 (2) 54 (1) ________________________________________________________________________________ (2) C ( #1 -x,y,-z+1/2 (1) 43 (1) 75 (1) 40 (1) -2 (1) 23 (1) -5 (1) O (2) 49 (1) 89 (1) 38 (1) 14 (1) 25 (1) 1 (1) O (3) 52 (1) 71 (1) 41 (1) -14 (1) 30 (1) -27 (1) O (4) 75 (1) 56 (1) 55 ( (1) C (3) 46 (1) 49 (1) 34 (1) -13 (1) 24 (1) -23 (1) C (4) 53 (2) 41 (1) 38 (1) -7 (1) 25 (1) -21 (1) C (5) 49 (1) 36 (1) 36 (1) -8 (1) 24 (1) -14 (1) C (9) 66 (2) 36 (2) 49(2) 0 34(2) 0 C (7) 41 (1) 54 (1) 25 (1) -7 (1) 16 (1) -15 (1) C (6) 40 (1) 44 (1) 31 (1) -12 (1) 18 (1) -16 (1) C (8) 49 (1) 59 (2) 36 (1) -5 (1) 26 (1) -7 (1) C (10) 60 (2) 74 (2) 39 ( #1 -x,y,-z+1/2 #1 -x,y,-z+1/2 #2 -x+1/2,-y-1/2,-z+1
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Single Crystal Data of Bis-CoQ 0 2. (1) 5881 (3) 2773 (4) 8040 (1) 48 (1) 
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O (2) 8004 (3) 1796 (4) 8568 (1) 50 (1) O (3) 2206 (3) 4689 (3) 9043 (1) 46 (1) O (4) 2749 (3) 4552 (3) 8275 (1) 45 (1) C (1) 5366 (4) 3075 (4) 8402 (1) 34 (1) C (2) 3888 (4) 3820 (4) 8520 (1) 33 (1) C (3) 3551 (4) 4031 (4) 8934 (1) 31 (1) C (4) 4920 (4) 3530 (3) 9209 (1) 27 (1) C (5) 6441 (4) 2896 (4) 9088 (1) 31 (1) C (6) 6699 (4) 2534 (4) 8675 (1) 34 (1) C (7) 4611 (6) 2409 (6) 7756 (1) 60 (1) C (8) 7956 (5) 2457 (5) 9334 (1) 45 (1) C (9) 4547 (4) 3887 (4) 9617 (1) 26 (1) C (10) 3271 (4) 2966 (4) 9809 (1) 32 (1) C (11) 5490 (4) 5148 (4) 9809 (1) 28 (1) C (12) 1037 (5) 3825 (5) 8273 (1) 51 (1) ________________________________________________________________________________ (3) O(1)-C (7) 1.429 (4) O(2)-C(6) 1.221 (4) O ( (2) C(10)#1-C(10)-C(9) 120.28 (15) C ( (2) 66 (2) 19 (1) -6(1) 8(1) -9 (1) O (2) 53 (2) 62 (2) 36 (1) -10 (1) 12 (1) 13 (1) O (3) 47 (1) 56 (1) 36 (1) -9(1) -7 (1) 16 (1) O (4) 58 (2) 42 (1) 35 (1) 6 (1) -15(1) -3 (1) C (1) 50 (2) 34 (1) 18 (1) -3 (1) 7 (1) -9 (1) C (2) 49 (2) 28 (1) 23 (1) 2 (1) -5(1) -7 (1) C (3) 42 (2) 28 (1) 23 (1) -4 (1) 0 (1) 1 (1) C (4) 38 (1) 25 (1) 19 (1) -2 (1) 4 (1) 0 (1) C (5) 42 (2) 30 (1) 21 (1) -2 (1) 7 (1) 1 (1) C (6) 46 (2) 31 (1) 25 (1) -3(1) 9(1) -2 (1) C (7) 68 (2) 88 (3) 24 (1) -15 (2) 2 (2) -15 (2) C (8) 48 (2) 57 (2) 31 (1) -2 (1) 2 (1) 19 (2) C (9) 34 (1) 29 (1) 16 (1) -2 (1) 2 (1) 4 (1) C (10) 39 (2) 34 (1) 23 ( 
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C (11) 32 (1) 31 (1) 22 (1) 0 (1) 4 (1) -1 (1) C (12) 46 (2) 46 (2) 61 (2) -5(2) -16 (2) 4 (2) ______________________________________________________________________________ 
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Single Crystal Data of Bis-CoQ 0 3. (2) 3314 (4) 4101 (1) 58 (1) O (2) 1588 (2) 8668 (4) 3863 (1) 57 (1) 
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O (3) 4000 (2) 2161 (5) 4671 (1) 70 (1) O (4) 1273 (2) 4944 (5) 4535 (1) 60 (1) C (1) 9282 (3) 6892 (5) 2660 (1) 36 (1) C (2) 8322 (3) 4995 (5) 2611 (2) 44 (1) C (3) 7012 (3) 4896 (5) 2916 (2) 45 (1) C (4) 6633 (3) 6659 (5) 3279 (1) 37 (1) C (5) 7572 (3) 8573 (5) 3323 (1) 38 (1) C (6) 8888 (3) 8679 (5) 3011 (1) 38 (1) C (7) 5228 (3) 6432 (5) 3615 (1) 36 (1) C (8) 5214 (3) 4521 (5) 4026 (2) 42 (1) C (9) 3807 (3) 3987 (6) 4342 (2) 44 (1) C (10) 2582 (3) 5303 (6) 4257 (1) 45 (1) C (11) 2651 (3) 7343 (5) 3896 (1) 40 (1) C (12) 4027 (3) 7821 (5) 3560 (1) 38 (1) C (13) 3902 (3) 9798 (6) 3168 (2) 47 (1) C (14) 2888 (4) 1356 (7) 5045 (2) 61 (1) C (15) 55 (3) 4137 (8) 4193 (2) 66 (1) ________________________________________________________________________________ Table 3 (1) 63 (2) 74 (2) 22 (1) 14 (1) 16 (1) O (2) 40 (1) 61 (2) 70 (2) 4 (1) 9 (1) 18 (1) O (3) 47 (1) 83 (2) 80 (2) 43 (2) 23 (1) 15 (1) O (4) 35 (1) 92 (2) 53 (2) 15 (1) 15 (1) 7 (1) C (1) 30 (1) 33 (2) 44 (2) 2 (1) 7 (1) 2 (1) C (2) 38 (1) 35 (2) 58 (2) -13 (2) 16 (1) -3 (1) C (3) 38 (1) 39 (2) 58 (2) -7 (2) 16 (2) -7 (1) C (4) 30 (1) 38 (2) 43 (2) 5 (1) 7 (1) 2 (1) C (5) 32 (1) 37 (2) 46 (2) -5 (1) 6 (1) 4 (1) C (6) 32 (1) 34 (2) 49 (2) 0 (1) 2 (1) -2 (1) C (7) 31 (1) 37 (2) 41 (2) 0 (1) 7 (1) 2 (1) C (8) 30 (1) 45 (2) 51 (2) 5 (2) 5 (1) 5 (1) C (9) 36 (1) 52 (2) 44 (2) 12 (2) 8 (1) 6 (1) C (10) 30 (1) 65 (2) 40 (2) 3 (2) 11 (1) 3 (1) C (11) 28 (1) 49 (2) 44 (2) -3 (1) 0 (1) 6 (1) C (12) 32 (1) 42 (2) 39 (2) -2 (1) 4 (1) 1 (1) C (13) 41 (1) 46 (2) 55 (2) 6 (2) 0 (2) 3 (1) C (14) 61 (2) 71 (2) 52 (2) 22 (2) 16 (2) -2 (2) C (15) 36 (1) 80 (3) 82 (3) 12 (2) 6 (2) 0 (1) ______________________________________________________________________________ Table 5 . Hydrogen coordinates ( x 10 4 ) and isotropic displacement parameters (Å 2 x 10 3 ) for Bis-CoQ 0 3. ________________________________________________________________________________ x y z U(eq)
